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seed COST 


reductions 
when you use 
TEXACO 
REGAL STARFAK 


= costs come down 
when you use Texaco Regal 
Starfak for high speed bear- 
ings—your bearing mainte- 
nance costs, your production 
costs, and your lubrication 
costs. 

Texaco Regal Starfak is a 
highly stable lubricant. It 
stands up under severe condi- 
tions, resists oxidation and 
gum formation, separation and leakage. 
Temperature changes have virtually no ef- 
fect on it. Thus, your grease-lubricated ball 
and roller bearings last longer, require 
less servicing. And, because Texaco Regal 
Starfak lasts longer, fewer applications are 
needed. 

With Texaco Regal Starfak, machines can 
operate faster, with fewer interruptions in 
production. Output is greater ...and power 









consumption is less because Texaco Regal 
Starfak reduces “drag” in starting and run- 
ning. 


Let a Texaco Lubrication Engineer show 
you the advantages and savings possible 
with Texaco lubrication. Just call the near- 
est of the more than 2,000 Texaco Whole- 
sale Distributing Plants in the 48 States, or 
write The Texas Company, 135 East 42nd 
Street, New York 17, New York. 


<>) TEXACO Lubricants, Fuels 


and Lubrication Engineering Service 
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ELECTRIC MOTOR LUBRICATION 


OTOR BUILDERS have 


: er 
done 2a remarkabdic 


job in perfecting the design of a machine able 


which operates probably under more severe 


conditions, more frequently, than any other piece 


of machinery 
clectric 
approached cautiously, 1.¢ 
cause explosions, or where 
to run deluged with water 


The explosion proof motor 


changed all this. Today engi 


neers take a practical view of 


maintenance as 
their motor power They re 


rard motor lubrication tn a 
y 1 
similar manner, full 


Y reaiiZ 


ing that dependable lubrica 
tion has a definite relation to 
motor lif¢ 
Speed a Factor 

The service dictates the 
ipplication and the type ot 
notor that should be used 
The high speed type of 
notor is adaptable to ma- 
hine tools, woodworking 
quipment, shoe machinery, 
irplane beacon drives, and 
acuum cleaning machinery, 
tc. Splash-proof and ex- 
losion-proof motors, in 
urn, find an extensive 
eld of application in dairy, 
leat packing, grain elevator. 
ment mill, brewery, stone 
itting, and laundry service, 


It was not too long ago that use of 


motor powe! In some types Of service Was 


notor might hav« 


re arcing might 


may prevail. 





related to 





O lubricate an electric motor effec- 

tively it is necessary to know about 
the bearings, how they are installed and 
what provision has been made for their 
lubrication. In other words, electric 
motor lubrication means bearing lubri- 
cation, except where the gear reduction 
motor is involved. Then, sometimes, the 
bearing lubricant on the gear end also 
must lubricate the gears. 

In electric motor design ball bear- 
ings, roller bearings or sleeve-type bear- 
ings are used. The type used depends 
upon the application of the motor, Le., 
the type of machine to be driven, how 
power is transmitted from motor to 
machine, shock and noise limitations, 
position, exposure to water or dust, 
accessibility for servicing, etc. 

Motors are probably more widely 
used than any other type of machinery,- 
wherever electric power is to be con- 
verted into mechanical energy, motors 
must be used. As they may be run in 
any position, under sub-zero to oven 
temperatures, at speeds from a few hun- 
dred up to several thousand r.p.m. their 
bearings require the most perfect pro- 
tection, — adequate lubrication contrib- 
utes to this protection, provided the 
motor is designed to function under the 
operating conditions. 








wherever leakage of lubricant would be objection- 


Windazge is increased by high speed. Windage 
can cause abrasive dust to be pulled through both 
the bearings and ventilating apertures. High shaft 
speed also places a severe load upon the lubricant 
in its protection of the bearings if high temperatures 


For high 
SErviC e the 


temperature 
lubricant used 
must be highly resistant to 
oxidation and formation of 
gummy, resinous or carbona- 
ceous deposits. In the sleeve 
type bearing these would 
tend to accumulate in the oil 
grooves to interfere with 
proper circulation of the lu- 
bricant. In a ball or roller 
bearing they would pack in 
the raceways or cages to in- 
terfere with the rolling of 
the parts. 
The Gear Motor 

The gear motor more re- 
cently has made it necessary 
to consider the possible etfect 
of windage and dust con 
tamination upon the gear 
lubricant. The gear motor is 
an especially valuable means 
of combining the driving 
and speed reducing elements 
in one compact housing 
which is effectively designed 
to withstand entry of con- 
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taminating foreign matter. It is advantageous where 
installation must be made in hazardous or cramped 
localities, where space is limited or where low driven 
shaft speeds are required. 


Fractional Horse-Power Motors 

Household service devices had a lot to do with 
development of the high-speed fractional horsc- 
power motor. Some of these units are so care fully 
designed and their bearings are so precise that after 
initial lubrication they require no renewal of lubri- 
cant for indefinite periods. Such motors on all but 
very high speed vacuum cleaners are sleeve bearing 
type equipped with waste ee for oil trans 
mission. Fractional horse-power 
machine tools and aircraft are see 
ing equipped. 


netors on small 


ball-bear 


Cai 





The Petroleum Industry Cooperates 

The petroleum industry is particularly interested 
in trends in motor design and the desire of some 
motor builders to relieve the operators of all 
thought of lubrication especially when dealing 


with ball-bearings. Methods of refinement and 
compounding are continually developing more de- 
pendable greases; products strongly resistant to 
oxidation, separation and solubility, and free from 
corrosive alkalis or acids. 


It is not justified, however, place the entire 
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burden on the lubricant. The combination of dc 
sign, bearings and lubricant can only function under 
life-time” period when the motor is 
installed under favorable operating conditions. 
Extremes of temperature, for example, could reduce 
the dependability of initial “‘life-time’’ lubrication 
and render renewal of lubricant a necessity 


a so-called ° 


Planning the Installation 
Bearings which are adaptable to standard motor 
design promote easy installation and low-cost main 
tenance, Where a double shielded or sealed type of 
bearing may be necessary, if it can be installed with 
but little trouble, it should benefit all concerned 
A proper asc always is appreciated by the 
lubrication engineer; then he is assured of better 
100% WOOL 
SOLID BRONZE PACKING 
BEARING 
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Figures 1 and 2—Details of a Leland sleeve-type motor bear- 
ing. 100% wool wick pressed in the bearing cavity causcs 
oil to rise from the cavity upward by capillary attraction to 
the window or outlet at the top of the bearing to bring about 
continuous circulation of oil. Figure 1 at left is cut-away 
section of a motor which shows the assembly of the bearing. 


performance of his lubricants and relieved of the 
possibility of explaining failures which so often 
are due to causes other than faulty lubrication. 


PLAIN OR SLEEVE-TYPE BEARINGS 

In the plain or sleeve-type motor bearing, study 
»f lubricant characteristics, composition of bearing 
metals and methods of lubrication is essential to 
effective bearing protection. This is assured by 
positive lubrication through continuous presence of 
the necessary amount of lubricant to furnish an 
adequate film, and suitable bearing construction to 
permit of complete circulation of the lubricant 
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Figure 3—Line sketch of the 
Brown-Brockmeyer B-Line 
Sleeve bearing design. 
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Figure 4—Cross-section of a Century 
Y2 horsepower motor designed for 
wool yarn lubrication. This assures 
of a continuous flow of filtered oil 
to the bearings, also prevention of 
entry of foreign matter. 


Electric Motors, Inc. 


Figure 5—The Sterling Speed-Trol 
electric power drive. Positive lubri- 
cation is a feature by virtue of the 
specially designed seals which pre- 
vent entry of non-lubricating mate- 
rials into the bearing housings. 
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Oil Rings 


Overflow Tap 
Oil Feed Tap 


Oil Drain 


Figure 6—View showing upper half of an A-C capsule type sleeve bearing with parts indicated. Pressure 
equalizing vent pipes on the inner housing oil guard are a feature on A-C high speed motors 


throughout the clearance space which exists be- 
tween the stationary and moving parts. 

The theory of lubrication is based upon a definite 
relation between load, operating speed, bearing 
clearance, viscosity of the lubricant and point of oi! 
application. When lubrication is effective and an 
adequate film is constantly maintained the bearing 
serves chiefly as a guide to insure alignment; in the 
event of failure of the lubricating film, however, 
the bearing must function as a safeguard to prevent 
actual damage to shafting or other parts of the 
machine. For this reason, sleeve-type bearing metal 
must be softer than any of the steels used for shaft- 
ing or journal construction, and capable of wiping 
or even melting when in actual rubbing contact 
with the latter, to insure against scoring or cutting. 
It must be of sufficient hardness to carry the pre- 
vailing loads even at abnormally high temperatures, 
without wiping or becoming distorted, and yet the 
metal must be sufficiently plastic or ductile to con- 
form to any irregularities on the surface of the shaft. 

Two-part or split bearings are used in some types 
of heavy duty industrial motors. With this type of 
bearing the armature can be removed readily with- 
out disturbing the bearing assembly or the bearing 
can be removed without displacing the armature. 
Lower horse-power or fractional motors which em- 
ploy sleeve-type bearings, however, are equipped 
with solid bronze or babbitt-lined shells. 

Sleeve-type bearings designed for ring, wick or 
wool yarn oiling are most dependable when thc 
motor is set horizontally on a level base. In wick 
oiling systems the wick touches the journal through 
a hole in the bottom of the bearing. Here flow of 
oil is upward by capillary action. Wool yarn systems 
lubricate by the same principle, but here a greater 


amount of material is used, oftentimes the yarn 
being in contact with the shaft over a considerable 
area and completely filling the bearing cavity 

Sleeve-bearings should be designed so as to pro 
vide adequate circulation of the oil, which ts 
usually a straight mineral, highly refined product, 
of viscosity or body suited to the operating con 
ditions. 

Normally oils ranging from 150 to 500 seconds 
Saybolt Universal at 100° F. will function effectual 
ly although products of considerably lower vis 
cosity may be used for some types of specialty 
motors. Stated in absolute units directly related to 
bearing design, these viscosities are in the range of 
30 to 110 centipoises. 


Oil Grooving 


Electric motor builders are very careful in the 





Courtesy of Electric Machinery Mfg. C 


Figure 7—A 500 H.P. 2 pole, squirrel cage induction motor 
designed for pressure lubrication. Oil rings are provided 
to insure lubrication in case of pressure failure. 
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will take up an adequate protective film of lubri 


ant. In theory, this 1s thick film lubrication 

By suitably designing a system of grooving pro 
vision can be made for circulation of oil alternately 
from the center of the bearing to the outer ends 
and back again. How intricate such a layout would 
have to be would depend primarily upon the means 
of initial lubrication. Where sight feed or drip 
lubrication is involved, or in other words periodic 
lubrication with just about the right amount of oil 
to maintain an adequate lubricating film, grooving 
will play a more important part than where flood 
lubrication is employed. Well designed grooving 
also prevents excessive oil leakage at the ends of 
the bearings 

Grooving should be confined to those parts of 
the bearing which carry the least load. Oil must 
flow from a low pressure area to a zone of higher 
pressure. Should this latter be grooved to any extent 
there may be the possibili ity of oil being carried 
from the bearing, ‘the lubric ating film impaired, 
waste increased, and the development of abnormal 
wear. In a two-part motor bearing only the top 
aring normally is grooved. No sleeve easing 


1 
| 
\ 





should be cut away or have the continuity of its 
surface altered by grooves within fifteen degrees 
cither way of the point of maximum pressure, 


f Fairbanks-Morse and ( 


Figure 8—Showing a Fairbanks-Morse motor sleeve bear 
ing in cut-away. Note use of oil soaked wool waste packing 
which surrounds the ‘‘Oilite’’ sleeve but does not come 


in contact with the shaft. 4 ee 


+ 
low ation oO! oil LTOOVES, and cutting away Or! the 
bearing metal. The theory, of course, is to direct 
the oil to the high pressure area; and promote thc 

cessary pumping action when the rotor shaft ts 
rning. The oil ring or chain, or the wick element 
lelivers oil to the top of the shaft. This starts the 
ulation of a film through the bearing clearance A 
: . 6.0.9.9. 0. 00% 
vedge action, plus pumping via the oil grooves /Yy x v x X 
npletes the cycle. x °, { 
Oil grooves cut in the low pressure surfaces ot 
. bearing help to maintain a protective film at the Wy aM 
high pressure area, provided the means of initial a) 
delivery of oil are adapted to the constructional and 
)perating conditions and the grooves are connected WW 
or located with respect to each other and the point XX yy 


f maximum bearing pressure so that they provide INN 


tor not only complete and ready distribution of lu- NY\' 


bricant throughout the bearing clearance space, but EY 


Ni 
WH 


Ny 


ilso a way for collection and subsequent flushing 
out of any abrasive foreign matter which might gain 
entry to impair lubrication. 

How oil grooves function in service will be of 
interest. Normally, they provide an initial receptacle 
for receiving the oil as it passes into the bearing 
from the lubricator, thus serving as a means for dis- 
tributing lubrication lengthwise along the bearing Figure 9—One-to-one type motor bearing designed by 
so that as the moving surface of the rotating or paiherinalpeienicunpireiauer ater so tsigie er oe vcctigatgal 


: 2 : Another feature of this design is the elimination of oil 
sliding element passes the grooves or chamfers, it grooves. 
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4 Grease Filler Plug 

Bearing Bracket can be removed without 

disturbing any part of Bearing or Bearing 

Housing. Thus the Bearings can be 

maintained sealed when removing the Rotor. 


Lock Washer Locking Tab 
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Figures 10 and 11—Cross-sectional features of Electric Machinery sleeve-type and ball bearing motor 
bearing assemblies. Salient parts are indicated. 


otherwise uniformity in the oil film may be im 
paired. Furthermore, the lubricant should wherever 
possible be led into the bearing at the point where 
pressure is lowest so that the wedge action set up 
by chamfering will aid in film formation. 

The ring-oiled sleeve bearing utilizes its oil 
grooves and the passages at each end of the bearing 
to return the oil to the reservoir in the base; at the 
same time this return oil will flush out any non- 
lubricating material before windage can draw it 
through the bearing. 


Lubrication Procedure 

The limited quantity of oil in a sleeve-type motor 
bearing and the rapid rate of circulation requires 
careful consideration of both the quality and the 
probable operating viscosity. As this latter is in- 
fluenced by temperature, the operating range should 
be ascertained and the viscosity of the lubricating 
oil decided upon accordingly. Not much cooling 
occurs other than by radiation of heat from the 
exterior of the bearing or its oil reservoir. Yet, even 
this comparatively small area normally keeps bear- 
ing temperatures well below the danger point, and 
usually comfortable to touch. The oil reservoir in 
the modern ring-oiled motor bearing also will be 
of adequate capacity to give the oil some time to 
rest and settle out any sediment or foreign matter 
that may have been picked up through windage or 
penetration. This occurs more rapidly with lighter 
oils. 

Settling and radiation become more effective 


when the level is not carried too high. This is why 
renewal of lubrication is important. Provided there 
is an oil filler and gauge installed (to control the 
oil level) it will be more cleanly and economical to 
add oil at this point while the motor is idle, to 
about one-eighth of an inch from the top, instead 
of filling through the inspection port at the top 
The latter procedure often leads to waste through 
over-flow. 

Too much oil can cause oil creepage into the 
motor. This may be accelerated by windage along 
with the development of oil spray where the oil 
level is carried too high, or if the oil overflow is 
not large enough. Oil which is carried to the top 
of a ring-oiled bearing must be taken care of and 
returned to the reservoir as rapidly as it is delivered 
by the ring. Otherwise, as stated, oil may accumulate 
in the upper part of the housing ultimately to be 
forced into the interior of the motor. This is detri- 
mental to the coils, for oil-soaked insulation be- 
comes a fire hazard and often requires a repair or 
maintenance job. 

To prevent this and also to protect the armature 
coils and pole windings, motor builders install oil 
bafHes, throwers or labyrinth packing on the motor 
or inboard side of the bearing and oil filler plugs 
on the side of the bearing housing. Such devices in 
particular prevent direct circulation of air from the 
outside and through the bearings. In company with 
proper grooving of the bearing metal to permit 
ready distribution and return of the oil, they are 
regarded as adequate assurance that effective lubri- 
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Figure 12—Showing path of grease in a G-E Tri-Clad in 


duction motor 


cation will be maintained 
A sealed vapor and spray chamber at cach end 


of the bearing also will function to retain o1l vapor 


and spray which may be thrown off by the oil sine 
Provision to return this oil to the reservoir in the 
base of the bearing is of particular advantage in 
maintaining economy and cleanliness 

Any lubricant present elsewhere than in the lu- 
bricating system may very casily develop a hazardous 
or sloppy condition which should be corrected as 
soon as possible. Attention to bearing design and 
adoption of sealing devices which will positively 
keep the lubricant where it belongs and prevent 
entry of foreign matter assures of dependable 
operation 


BALL AND ROLLER BEARINGS 

The use of ball bearings imposed an added re 
sponsibility upon the bearing manufacturers, as it 
required improvement of bearing seals, not only to 
extend the life of the quality lubricants which wer 
necessary for lubrication, but also the prevention 
of entry of contaminating foreign matter. Effective 
sealing also reduces windage. 

Low power consumption likewise became a 
factor in the development of bearings for the frac- 
tional horse-power motor, as this was prov ed to be 
a function of lubrication. Grease research was con- 
centrated upon the study of ball and roller bearing 
greases of low torque characteristics, likewise maxt- 
mum stability. Grease is often favored in that it ts 
more easily retained by some bearings than oil. 

The duty of the lubricant in a ball or roller bear- 
ing is extended beyond actual lubrication. The 
ability to prevent actual metallic friction must be 
supplemented by the protective ability, whereby the 
lubricating film is such that corrosion is prevented, 


cven under a wide variation in atmospheric condi- 
tions. The oil industry provides for this by adding 
carefully selected anti-oxidants to greases for such 
service 

Actual contact between metallic bearing surfaces 
of the balls or rollers and their cages or retainers 
is the principal cause of wear due to development 
of metallic or solid friction. Rolling motion ts 
essentially involved, meaning that in a properly 
designed bearing which has not been subjected to 
abnormal wear, the possibility of sliding contact 
will be relatively negligible. A lubricating film of 
suitable thickness and body to keep the metallic 
surfaces apart under the prevailing speed and pres 
sure enables fluid friction to supplant solid friction. 
Grease functions like thick-film oil lubrication in 
this regard 


Sealed Bearings 

The sealed-type of prelubricated ball bearing 1s 
being widely used in motor service today where 
speed control and low power consumption are of 
chief importance. This includes household equip 
ment, such as vacuum cleaners, also small high speed 
machine tools, some types of textile machinery and 
industrial type motors up to around 200 horsepower 
The relation of the type of lubricant to speed is often 
overlooked. Where speed must be accurately con- 
trolled in precision equipment, low starting and 
running torques are most essential. 

The service has an influence upon the type of seal 
used. The purpose of the seal is to prevent leakage 
of lubricant or entry of contaminating foreign 
matter. A variety of seals have been developed 1n- 
cluding felt and cork washers or gaskets, metallic 
slingers, dust collars, expanding leather devices, 
vrease-filled grooves, or various combinations of 
these 
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Figure 13—The G-E Tri-Clad completely enclosed motor 
bearing housing showing relation of parts. 
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Ball or roller bearings in motor service being 
lubricated most generally by grease, and devoid of 
lubricant circulation beyond the bearing, must be 
serviced as units. 


Type of Grease 

Grease for motor ball bearing lubrication should 
be as free from acid-forming tendencies as possible 
in order to insure adequate protection of the highly 
polished metallic surfaces. In effect, this involves 
manufacture of an essentially neutral product and, 
of course, the absence of fillers. The presence of 
any material that might give rise to oxidation and 
corrosive reaction, or to decomposition or settling 
is also objectionable. Such a grease should contain 
a highly refined oily constituent having high re- 
sistance to oxidation. This oil should be combined 
with carefully selected, high-grade soaps. Inhibitors 
usually are added to further improve the resistance 
to oxidation. Mechanically the grease should be 
easy to apply, have low starting and running torques, 
be adhesive (not throw off), withstand heat, be 
highly stable and resistant to leakage. When very 
high temperature service is involved up to around 
350°F. the grease should be specially prepared to 
function under heat conditions. 

Normally a grease Jubricated ball bearing should 
not be filled more than half full. This means the 
pressure guns should be carefully handled for at 
best the amount can only be estimated, unless the 
bearing is hand packed. Too much grease can cause 
over-heating and leakage past the seals. 


Figures 
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Courtes f U. S. Electrical Mot I 


14 and 15—Details of U. S. Verticlosed Motor (left) and 


U. S. Uniclosed Motor (above). 


The trend in motor design is more and more to 
build a unit which immune to external 
conditions. The modern explosion-proof motor 1s 
typical. Here, not only the bearings but also the 
windings are insured against entry of any type of 
foreign matter. Any leakage of lubricant in such a 
unit would obviously be to the detriment of not 
only the bearings but also the adjacent motor parts. 
In this development high temperatures also had to 


will be 


be considered, especially for motors designed for 
steel mill, stoker, and economizer 
textile finishing. The effect of high temperature on 
certain sealing materials involves deterioration. 
The etfect of high temperature on lubrication is to 
reduce the viscosity or consistency of any lubricant. 
The extent to which this will occur depends, of 
course, upon the original body of the product. 


service and 





Courtesy of The Reliance Electric & Engineering Co. 


Figure 16—Cut-away view of a Reliance totally-enclosed 
fan-cooled induction motor. 
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Courte The Ma 

Electr m pan) 

Figure 17—The Master Speed 

ranger showing ball bearing loca 
tions. 





ter is of the nature of a 


itt 


Unless the 
steam cylinder oil and possessed ot 
adequate viscosity, at steel mill ten 
peratures considerable leakage may 
result from certain types of bearings 
For this reason, steam cylinder stocks 
are used in certain grades of high 
temperature ball and roller bearing 
creases. A lubricant of this nature, 
along with a suitable bearing seal, will 
keep down leakage to a marked degree 
even under very high temperatures 
Vertical motor installations have 


| 


called for considerable study of seal- 
ball bearing has 


ing devices. The 
proved to be particularly adaptable to 
such motors, due to its dependability 
under high speeds and intensive 


tl 


thrust loads. When such motors are 





Figure 18—Cut-away view of a 

Brown-Brockmeyer brush riding re- 

pulsion induction motor equipped 

with ball bearings of the pre-lubri- 
cated sealed type. 








¢ Joshua Hendy Corp 
Figure 19—Details of a Crocker- 


Wheeler Sealed-Power ball bear- 
ing motor. 
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Courtesy of Westinghouse Electric Corporation 


Figure 20—Exploded view of the Westinghouse Life-Line motor showing bearing hub and ball bearing 
assembly. 


designed for oil lubrication, cups are connected 
through ducts to the bearings housings. The oil 
level in the system should be kept well up to assure 
of thorough lubrication. This is a phase of splash 
oiling. 


Seal Wear Must Be Low 

A bearing seal must not only seal, but also it 
must show practically no wear in service, otherwise, 
the purpose may be more or less defeated. Washer 
type seals may consequently be unsatisfactory, 
although the rate of wear will depend upon the 
quality of the material. Adjusting springs can be 
used in connection with washer or leather cup seals 
in order to keep the material in close contact with 
the shaft or journal surface. This will compensate 
for wear and enable the bearing to retain its lubri- 
cant more dependably. 


Grease Groove Seals 


Grease groove seals are used to prevent leakage 
of lighter lubricants. They are also relatively simple 





Courtesy of The Master Electric Company 


Figure 21—In the Master right angle gearhead motor all 

gears and bearings are lubricated by the oil in the gear- 

case. Splash provides adequate lubrication for the bear- 
ings. 


and inexpensive to design. They must be periodical- 
ly examined, however, in case the sealing grease 
requires renewal. Otherwise possible glazing of 
the surface of this latter where it comes in contact 
with the rotating shaft might result in sufficient 
clearance to allow leakage of the bearing lubricant. 

Very heavy bodied greases of high melting point 
are adaptable to service as grease seals, provided 
they show no tendency to separate oil from soap, 
and contain no material which might be abrasive 
to the shaft surface. Grease grooves can also be 
used together with felt washers in certain types of 
service, although this may require extension of the 
length of the bearing housing. 


Relation of Lubrication to Insulation 

In any piece of electric power generating o1 
transmission machinery, the insulation must be in 
good condition if the machine 1s to operate proper 
ly. Lubrication, especially over-lubrication, can 
affect motor life because it can cause oil-soaked 
insulation. Oil travel along the shaft from an over 





Courtesy of Allts-Chalmers Manufacturing Company 


22—Details of the Allis-Chalmers 
motor. 


Figure splash-proof 
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churning of abrasive foreign matter with the grease, 
between moving parts, which are precision-built to 
clearances of only a few ten-thousands of an inch, 






DOUBLE -SHIELDEC 


ALL BEARING : 
. SEA will cause serious damage to the bearing elements 


AINS! For this reason, specialty greases for ball and roller 
TURE bearings are prepared from carefully selected and 
filtered ingredients, and even later filtered by some 
ball bearing manufacturers, if they are to be used 
in pre-lubricated, sealed-type precision bearings. In 
service, the seal should be so effective as to keep 
such lubricants in this high state of purity. 

To set any hard and fast rule, even with the best 
of seals, is unwise, however, due to the wide variety 
of service to which motors must be subjected, par 
ticularly in industrial or power plants. The extent 
to which dust, dirt, metallic chips or scale may be 
present in the air or be drawn into any bearing will, 
of course, be an influencing factor. 

Oil-lubricated bearings can be drained if an 
outlet 1s located in the base or lower part which can 
be tightly plugged in service; this will prevent 
leakage during operation. Sometimes this can be 
elaborated upon by an arrangement of nipples and 


The Relia / & I ( 

Figure 23—Details of a Reliance Precision-Built Motor. The 

bearing housing provides a large reservoir of grease which 

automatically replenishes lubricant inside the bearing over 
long periods of operation. 


lubricated bearing also may carry dirt or dust ac 
cumulations to the windings. All this can result in 
higher operating temperatures. Too much heat and 





the softening solvent effect causes oil soaked wind 
ings to deteriorate rapidly. 

This is fully realized by motor builders and 
operators in industries where high running tem 
peratures and dirt must be considered. They 
counteract the effect by using double shiclded o1 
sealed bearings, following a regular and carefully 
ontrolled relubrication procedure, and enclosing 
motor drives in pressurized rooms when practicable 


CLEANING AND FLUSHING 

Cleaning and flushing is an important procedure 
in motor bearing maintenance. The frequency of 
such a procedure will be governed by the type of 
bearing and the conditions to which it 1s exposed 
Ring or chain oilers on sleeve-type bearings auto- 
matically flush themselves to settle any foreign 
matter in the reservoir below the bearing. Wick 
oilers or other methods of periodic lubrication arc 
not so effective; here, if foreign matter can get in, 
it stays there until the bearing assembly is flushed 
and cleaned. The same holds true for the grease Coates; 


lubricated ball or roller bearing. 
esa seeetsisite: tecemaeied: be Wants alates cies Figure 24—The F-M ball bearing Motor assembly, adapt- 
AS especially importat cep abrasive cc able to open as well as splash-proof motors. Effective 
taminants out of ball or roller bearing greases as sealing is a feature. 
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Figure 25—Features of U. S. 


Left — Bearings in Lubriflush bearing chambers are packed with fresh lubricant when shipped from the 


Center — After some months’ 


Right — New lubricant is injected on the right hand side 


out the drain on the left hand side of the bearing, 


pipe fittings terminating in a sight gage glass. This 
facilitates not only cleaning, but also observation 
of the oil level in the bearing. Oil lubricated sleeve 
type bearings should be gaged regularly for oil 
level in reservoirs, and only enough oil should be 
added to bring the level to the proper height. 


Cleaning Procedure 

Sleeve-type motor bearings will often require 
more frequent cleaning than ball or roller bearings, 
as their housings cannot always be so tightly built. 
With the former, cleaning may be necessary or 
advisable at periods ranging from every two weeks 
to every several months according to the extent of 
dust or dirt in the surroundings; whereas a properly 
housed ball or roller bearing may function much 
longer under the same conditions. On the other 
hand, such bearings are more delicate from the 
viewpoint of construction, and therefore, the lubri- 
cant should not be allowed to become so contami- 
nated as to cause abrasion, rough running and noise. 

Wherever grease lubricated ball or roller bear 
ings are involved and drainage cannot be readily 
carried out, due perhaps to the body or consistency 
of the lubricant, the grease should be wiped out 
thoroughly at the period cleaning. It 
practicable to flush some types of ball and roller 
bearings with hot oil. Such bearings can be all the 
more completely cleared of used grease if the drain 
plug is removed when new grease iS applied, as it 
is when flushing. 


is also 


Ring-oiling systems possess natural advantages 
in that the flood of oil which is constantly passing 
through the bearings tends to wash out any grit, 
dirt, dust or metallic particles that may have gained 
entry. As a result, wear is reduced to a minimum, 
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completely flushing the bearing and bearing 
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Removable plug 


for draining at 
time of refill 


Lubriflush lubrication. 


factory. 


service, all the old devitalized lubricant should be replaced 


of the bearing and is forced through the bearing and 


chamber. 


just as long as the oil in the system does not become 
so highly contaminated as to be unable 
tate such foreign matter during its | 
called rest. The washing action in a flood lubricated 
bearing naturally gradual accun 
foreign matter, therefore, the condition of 
should be carefully watched, and 
when any excess of dirt becomes apy 

A flushing oil wash (using an type 
of crankcase flushing oil heated to around 140° F.) 
will normally take up and remove such material. 
In an installation which has been subjected to severe 
service, neglected or filled with an unsuitable gum- 
forming lubricating oil, 
be required. 


to precipi 
eriod of so 
CAUSES ulation of 
the ol 


the system drained 


automotive 


petroleum solvent may 


CONCLUSION 

A number of factors can affect electric 
operation. They include overloading, 
temperature, vibration, dust and dirt, 
tion. Often, the aggravating Is 
because it seems so simple. Only two bearings are 
involved. Offhand, they seem to be well housed, 
so a shot of grease from a pressure gun or some 
oil (if the bearing is built for vil) is all that seems 
necessary now and then. 

"Now and then” is what c: sO many 
bearing troubles. Furthermore, so often, it’s not the 
lubricant but the way it is applied. Too little can 
lead to bearing wear through starved lubrication 
Too much can cause seal failure or oily windings. 
A regular schedule for relubrication (after study- 
ing the operating conditions along with the bearing 
design), and a regular schedule for cleaning can 
go a long way in promoting motor life in line with 
manufacturers standards. This article is presented 
with these thoughts in mind. 
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Get these results— 
plus lower costs— 
by using Texaco 
cutting coolants 


ouR plant may be working one metal 
7. a dozen . . . using one method of 
machining or many—but whatever your 
production setup, you can depend on 
Texaco Cutting, Grinding and Soluble 
Oils to increase your output, give you im- 
proved finish, reduce rejects and cut costs. 
Texaco Cutting, Grinding and Soluble 
Oils provide thorough lubrication and 
protection both for work and tool. They 








keep them cool, preventing chip welding 
or wheel loading. They assure more cuts 
per tool grind and longer tool life. Work 
is turned out faster, cleaner, and with 
smoother finish, saving you production 
time and materials. 

A Texaco Lubrication Engineer who 
specializes in cutting coolants will gladly 
help you select—and advise you how to 
use — the Texaco cutting coolants you need 
to get peak machining efficiency. 

Just call the nearest of the more than 
2,000 Texaco Wholesale Distributing 
Plants in the 48 States, or write: The 
Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


CUTTING, GRINDING AND 
SOLUBLE OIL 


FOR FASTER 
MACHINING. 





















PLUS smoother operation and 
lower maintenance costs when 
you use TEXACO MARFAK 


Shoot Texaco Marfak into chassis bear- 
ings and you have protection that will 
last for extra hundreds of miles between 
applications. Marfak stays on the job— 
won't jar out, won’t squeeze out, won't 
wash out. So naturally, all chassis parts 
last longer . . . you have far fewer re- 
placements . . . your maintenance costs 
are lower. 

In wheel bearings, Texaco Marfak 


MORE THAN 






WHEEL HUB showing well protected 
bearing and dry brake lining . . . from 
the use of Texaco Marfak Heavy Duty. 


THE TEXAS COMPANY ° 


ATLANTA, GA. 860 W. Peachtree Street, N.W. 
BOSTON 17, MASS.. 20 Providence Street 
BUFFALO 3, N. Y. 14 Lafayette Square 
BUTTE, MONT. 220 North Alaska Street 
CHICAGO 4, ILL. 332 So. Michigan Avenue 
DALLAS 2, TEX. . 311 South Akard Street 
DENVER 1, COLO. . 910 16th Street 


SEATTLE 11, WASH. 


300 MILLION POUNDS OF MARFAK HAVE BEEN SOLD 


HIT IT HARD! 
Marfak won't splat- 
ter like ordinary 
chassis grease— 
proof that it stays 
in the bearings 
under pounding 


TEXACO PRODUCTS ° 





LONGER LIFE 


for wheel bearings and 
all chassis parts 


Heavy Duty assures similarly long-last- 
ing protection and worthwhile reduc- 
tion in maintenance costs. Marfak Heavy 
Duty seals itself in, seals out dirt and 
moisture. It won't leak onto the brakes 

. . requires no seasonal repacking. 

Reduce repair and maintenance ex- 
pense all around by using Texaco Lubri- 
cants and Lubrication Engineering Serv- 
ice. Just call the nearest of the more 
than 2,000 Texaco Wholesale Distribut- 
ing Plants in the 48 States, or write The 
Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 












oa 


road service. 






STRETCH IT! 
Marfak holds 
together where 
ordinary grease 
comes apart — proof 
that it can’t work 
out of bearings, 
gives longer-lasting 
protection. 





DIVISION OFFICES 


HOUSTON 1, TEX. 720 San Jacinto Street 
INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
LOS ANGELES 15, CAL. . 929 South Broadway 
MINNEAPOLIS 2, MINN. 300 Baker Bldg. 
NEW ORLEANS 6, LA., 919 St. Charles Street 
NEW YORK 17, N. Y. . 205 East 42nd Street 
NORFOLK 1, VA. . Olney Rd. & Granby Street 


1511 Third Avenue 


Texaco Petroleum Products are manufactured and distributed in Canada by McColl-Frontenac Oil Company Limited. 








